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Conclusion: As expected. PEEP resulted in a decrease in both RA area and
tP as well as ANF secretion. These data support the hypothesis that PEEP-
induced decreases in circulating AN F are related to decreased RA distention,
which may contribute to the antidiuresis noted in patients ventilated with
positive end-expiratory pressure.
Relationship Between Function, Perfusion and
Contractile Reserve Early After Myocardial
Infarction: A Dynamic Magnetic Resonance and
Stress Echocardiographic Study in Man
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To assess the relationship between regional myocardial function, myocardial
perfusion pattern and contractile reserve. 12 patients (age 53.5 ± 9.3 years;
mean ± SO) were studied 4.5 ± 0.9 days after the OCCurrence of their first 0-
wave acute myocardial infarction. Myocardial perfusion was evaluated by an
ultrafast gradient echo sequence, implemented on a 0.5 T system for mag-
netic resonance imaging (MRI). During the acquisition of 64 consecutive,
single slice, ECG triggered. diastolic, short axis images of the left ventricle
a bolus of gadopentetate (0.05 mmollkg) was injected intravenously. Six re-
gions of interest (ROls) were drawn on the left ventricle profile of the images
and time-intensity curves were obtained. In each patient the time-intensity
curve from a region with normal function was used as reference to cross-
correlate curves from the other ROls. A cross-correlation coefficient (CCCL
which described the state of myocardial perfusion was obtained for each ROI
ranging from 1 (normal perfusion pattern) to 0 (no perfusion). Regional con-
tractile reserve was assessed by 2-D echocardiography at rest and following
low dose (up to 10 mcg/kg/min) dobutamine infusion. Out of the 72 regions
analysed. 44 segments had normal function and normal perfusion (CCC =
0.91 ± 0.13). The remaining 28 regions with resting dyssynergy showed a
reduced perfusion (CCC = 0.61 ± 0.28; P < 0.05 vs normal regions). Perfu-
sion deficit was more marked in the 11 aki-dyskinetic regions than in the 17
hypokinetic regions (CCC = 0.35 ± 0.20 vs 0.77 ± 0.20; P < 0.05). Out of the
11 regions with severe dyssynergy (resting aki-dyskinesia) the 4 segments
showing a functional improvement following dobutamine had a higher perfu-
sion when compared to the 7 segments unresponsive to dobutamine (CCC
= 0.54± 0.1 vs 0.24±0.17; p < 0.05).
In conclusion, early after an acute myocardial infarction, the severity of the
perfusion deficit in the infarcted regions tends to mirror the severity of the
mechanical dysfunction. In regions with severe baseline dyssynergy, perfu-
sion is lower when no contractile reserve can be elicited by dobutamine.
The integration of dynamic M RI and low dose pharmacological stress-echo
allows to explore non-invasively the relationship between function. myocar-
dial perfusion pattern and contractile reserve in man.
Measurements of regional left ventricular (LV) systolic deformation are usu-
ally one-dimensional and thus. may be subject to errors induced by rota-
tional and translational LV motion. The effects of these motions on the ac-
curacy of the measurements are unknown. Accordingly, we performed ECG-
gated short (SA) and long axis (LA) cine magnetic resonance imaging (MRI)
with radiofrequency tissue tagging on eight normal volunteers (4 males; av-
erage age 35 yrs) under both resting conditions and on dobutamine (5-10
mcg/kg/min; DOB). Radially oriented "tag lines" were identified in the ante-
rior, posterior and septal myocardium on the SA images and in the lateral
wall and septum on the LA images on both the end diastolic (ED) and end
systolic (ES) image frames. Endocardial and epicardial intersection points
with the tag line were identified on the ED and ES images with the distance
between these points representing wall thickness (cm). Rotational motion
was calculated as the change in angle (Theta ['] measured from the LV cavity
centroid to the middle of the MRI tag line. Measurements of translational
motion (TRANS Icm]) were obtained by computing the distance between
the ED and ES tag lines. Deformation was defined as the wall thickness at
ES (cm). Measurements performed without the tag line information (W/O)
to simulate one-dimensional measurements were compared with those in-
corporating the tag line information (WI). The absolute error (ABS) induced
by not accounting for rotational and translational motion was determined
as the absolute value of the difference between the measurements of wall
thickness at ES with and without the tag line information divided by the value
with the tag information x 100:
Impact of Rotational and Translational Motion on
Accuracy of One-dimensional Measurements of
Regional Left Ventricular Systolic Deformation
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Lack of Correlation Between Relief of Chest Pain
After Sublingual Nitroglycerin and Reversible
Radionuclide Perfusion Defects or Presence of
Significant Coronary Atherosclerosis on
Coronary Angiography
Joseph P. Ornato. Robert L. Jesse. James L. Tatum. Christopher S. Nicholson.
Mary Ann Peberdy. Charlotte S. Roberts. Virginia Commonwealth University/Medical
College of Virginia, Richmond, VA
To investigate whether relief of chest pain (CP) ::;5 mins after sublingual ni-
troglycerin (NTG) is of value for judging whether acute cardiac ischemia is
likely to be present, we compared the response to sublingual NTG (no relief
vs. relief of CP) with results of a rest/stress technetium-99m sestamibi gated
SPECT perfusion imaging study performed the next working day (85 patients,
37 M 49 F, age 52 ± 13) or coronary angiography performed within 72 hours
(38 patients, 20 M 18 F, age 55 ± 13) in adult patients who presented to the
emergency department with non-traumatic chest pain and a nondiagnostic
electrocardiogram. The choice of diagnostic modality was made clinically by
the emergency department physicians. Results were as follows:
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There was no significant relati nship between the clinical response mf
chest pain to NTG and 1) the presence of a reversible radionucleide perfu-
sion defect on stress testing (p = 0.31) or 2) the finding of significant I~70%)
coronary atherosclerotic narrowing in at least one major epicardial coronary
vessellp = 0.54) on coronary angiography. We conclude that the response
to NTG does not accurately predict the presence of either physiologically
or anatomically significant coronary disease in patients who present to the
emergency department with chest pain and a nondiagnostic electrocardio-
gram. Therefore, the presence or absence of a clinical response to NTG
should not be considered to be of diagnostic significance in this setting.
Effects of Positive EndExpiratory Pressure
Ventilation on Right Atrial Size and Atrial
Natriuretic Factor Release in Humans
Philippe Vignon. Paul Mercury. Philippe Lagrange, Martine Lartigue,
Bruno Francois, Herve Gastinne. Intensive Care Unit & Dept. of Physiology; Dupuy/ren
Hospital, Limoges, France
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Atrial natriuretic factor (ANF) release is augmented by atrial distention
whereas positive end-expiratory pressure (PEEP) ventilation has the oppo-
site effect. We tested the hypothesis that PEEP-induced decrease in ANF
secretion is mediated by a decrease in right atrial (RA) distention. Accord-
ingly. eight hemodynamically stable mechanically ventilated patients (age:
22--49) in sinus rythm and without kidney or cardiovascular disease were
studied. A central venous catheter (3Fr) and a fluid-filled probe were inserted
into the RA and esophagus, respectively. in order to measure transmural RA
pressure (tP). A radial artery catheter was placed to monitor blood pressure
IBP) and withdraw blood samples for the measurement of plasma immunore-
active ANF (irANF). Blood pressure, diuresis, tF: endsystolic RA area at the
level of the foramen ovale (acquired using transesophageal echocardiogra-
phy at end-expiration) and irANF were measured at the end of 3 consecutive
30 min periods of: (1) mechanical ventilation at zero end-expiratory pressure
(ZEEP1); (2) application of PEEP +15 cm of H20; and (3) after withdrawal
of the PEEP (ZEEP2). Results: Variations of irANF and RA area were directly
correlated (r = 0.82, P < 0.001 )). Results are expressed as mean ± SEM; *:
p < 0.05 versus ZEEP1 values.
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Has Long-term Survival Improved for the Elderly
with Acute Myocardial Infarction?
Computer-based Interpretation of Intracardiac
Electrograms: Identifying Rhythm Mechanisms
from Ventricular Extrastimulus Tests
COMPUTER APPLICATIONS
a mean age of 72 ± 14 years. The clinically estimated duration of atrial fibril-
lation was known in 57% of patients and ranged from 1 to 913 days.
Results: Cardioversion, either pharmacological or DC electrical was at-
tempted in 115 (63%) of patients. Of the remainder, 17 spontaneously con-
verted to sinus rhythm, 3 were found to have a left atrial clot on trans-
esophagbal echocardiography prior to planned cardioversion and 4 died be-
fore cardioversion could be considered. The attending physician chose rate
control alone in 44 patients. The age of patients who had cardioversion at-
tempted was significantly younger (70.0 ± 14.2 years) as compared with the
group in which cardioversion was not attempted (75.5 ± 12.8 years; p =
0.011. However, in the group who were successfully cardioverted pharmaco-
logically (n = 34), the mean age was older (74.8 ± 15.2 years), as compared
with those who failed pharmacological cardioversion (67.4 ± 13.2 years; p =
0.01). There was no age difference between those who responded to elec-
trical cardioversion.ln patients less than seventy years, the average duration
of atrial fibrillation was 46 ± 75 days, while in those over seventy it was 45
± 131 days (p = NS).
Conclusion: Aged patients with atrial fibrillation are less likely to have car-
dioversion attempted, yet pharmacologic cardioversion is more likely to be
successful. These data suggest the presence of an inappropriate reluctance
to attempt cardioversion in the elderly.
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Hiroyuki Dalda, Thomas E. Kottke, Richard J. Backes, Eric G. Tangalos, Kent
R. Bailey. Mayo Clinic, Rochester, MN
To determine the extent to which new therapies were applied and whether
they were associated with improved survival in elderly myocardial infarction
patients, we retrospectively reviewed all records of patients from one county
treated in a coronary care unit for acute myocardial infarction. All patients
were 70 years or older during 1976-78 (n = 57),1987-1989 (n = 195), 1991
(n = 88). Rates at which the medical technologies were applied, survival rates
adjusted for comorbidity, and disease severity were compared for patients
aged 70-79 and 2:80. The use of newtherapies (reperfusion therapy, heparin,
aspirin, nitrates, and beta blockers) increased over time. likewise, the acute
survival significantly improved over the three period; survival to discharge
was 74%, 77%, and 92% for patients aged 70-79; 45%, 74%, and 81 % for
patients 2:80 (P < 0.02 for time period, P < 0.0001 for age). The improvement
in acute survival was sustained during long-term follow-up for patients aged
70-79. However, the improvement was not sustained for patients aged 2:80.
We conclude that, contrary to patients in their 70s, octogenarians have expe-
rienced short-term but not long-term benefit in survival from the application
of new therapies to treat acute myocardial infarction.
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Introduction: A computer-based system for analyzing complex cardiac
rhythms is being developed in our laboratory. The system analyzes rhythms
by adapting and simulating one or more semi-quantitative electrophysiologic
models based on a sequence of events (P waves, QRS complexes, His bun-
dle potential, etc.) on an event-by-event basis. The electrophysiologic model
developed for the system can represent anatomies consisting of up to 4 ac-
cessory pathways, up to 3 AV nodal slow pathways, and 1 Mahaim pathway.
We hypothesized that this system can (1) generate the correct electrophysi-
ologic model(s) based on the observed events, (2) correctly differentiate be-
tween AV Nodal Reentrant Tachycardia (AVNRT), AV Reentrant Tachycardia
(AVRT), and Atrial Tachycardia (ATACHj based on intracardiac electrogram
data obtained during ventricular extrastimulus pacing protocols, and (3) gen-
erate ladder diagrams describing the identified rhythm mechanisms.
Methods: Typical cases were identified for each of the desired rhythms
(AVNRT, AVRT, and ATACH). Using software written in our lab, the cases were
annotated to extract wave timing and morphology from the body-surface
electrocardiogram and wave timing of the high right atrial, His bundle, and
right ventricular intracardiac electrograms. Due to the anatomic complexity
underlying reentrant tachyarrhythmias, we developed novel algorithms for
enumerating the complete set of conduction paths through complex elec-
trophysiologic models. We also developed the logic necessary for reasoning
with multiple model paths and simultaneous activation of anatomically dis-
tinct model regions. The system was developed in C on a UNIX workstation
and runs on UNIX workstations or IBM PC-compatible computers.
Coronary Calcium Predicts Myocardial Infarction
in Asymptomatic SUbjects After Two Years of
Follow-up
Should Age be a Consideration in Mode Selection
in Permanent Pacing? A Survival Analysis
Axis State Correlation WIO VS. WI ABS Theta (") TRANS Icm)
SA rest y = 0.92x + 0.19: r = 097* 5.9 ± 5.1% 62 ± 3.7
DaB y = 0.B8x + 0.24; r = 0.95* 6.2 ± 5.2% 6.9 ± 3.8
LA rest y = 0.76x + 0.47: r = 0.87*+ 12.4 ± 8.4% 0.94 ± 0.33
DaB y = 0.89x + 0.17; r = 0.90* 8.2 ± 6.3% 094 ± 0.33
Age Pacing Probability of Survival 1%) Log Rank
mode (n) 1 yr 3yr 5yr p
",80 Dual (51) 96 82 64 0.0014
Single (166) 81 61 44
<80 Dual (155) 88 78 67 0.3556
Single (259) 90 77 59
*p < 0.0001, +p < 005 VS. SA at rest
Although rotational and translational LV motion is significant, the impact of
these motions on one-dimensional measurements of deformation are small
in humans with normal LV function, particularly when performed in the SA
orientation.
When the interaction between pacing mode and age was included in the
multivariate proportional hazard model, there was a clear trend of interac-
tion (X2 = 3.46, P = 0.06). These findings suggest that beneficial effects of
dual chamber pacing on long-term survival may be greater in older patients.
Selection of dual chamber pacing should be considered in the elderly.
Coronary calcium (CC) has been shown to be associated with increased
prevalence of coronary heart disease events inclUding angina and revascu-
larization in high risk adults. However, conclusive evidence of an association
with myocardial infarction (MI) and coronary heart disease death (CHDD) has
been lacking. We screened 1461 high risk asymptomatic subjects using dig-
ital fluoroscopy between Nov. 1990 and April 1992 and found that 59% had
CC. Standard risk factors were determined and no subject had prior MI or
angina pectoris at screening, After 27 ± 10 months, follow-up had been com-
pleted in 99.6% of subjects. Fifteen subjects had suffered CHDD and 28 had
suffered MI. CHDD was four times as frequent in those with than in those
without CC (p = 0.07). MI occurred in 23 subjects with and in 5 without CC
(p = 0.02), Multivariable analysis showed that CC contributed independently
to the probability of MI. CC does predict MI and may predict CHDD in high
risk asymptomatic adults,
Robert Detrano, Weiyi Tang, Nathan Wong, Gail Puentes, William French,
Kenneth Narahara, Terence Doherty, Bruce Brundage. SaintJohns Cardiovascular
Research Center, Torrance, CA
Win K. Shen, Sharon A. Neubauer, Raul E. Espinosa, Stephen C. Hammill, Kent
R. Bailey, David L. Hayes. Rochester, MN
Although it has been suggested that functional benefits from dual-chamber
pacing may be greater in the elderly than in the younger patient population
partially due to age-related decrease in cardiac compliance, the relative im-
pact on long-term survival with respect to mode of pacing and age has not
been established. To assess interactions between age and pacing mode, we
analyzed survival outcome of 631 patients 2:70 yrs of age paced between
1980 to 1985. There were 260 women and 371 men. Mean age was 78 ± 6
yrs (range 70 to 98 yrs), and mean follow-up was 5.2 ± 3.2 yrs. Forward step-
wise Cox regression analysis identified several independent risk factors for
increased mortality, including: age, CHF, MI, diabetes, renal failure, and can-
cer. Dual-chamber pacing was also an independent predictor for improved
survival (X2 = 11.4, P ::: 0.0001). Survival was further analyzed, stratified by
both age and pacing mode as shown below:
1901-321
The prevalence of atrial fibrillation increases markedly with age. Older age
(>70 yearsl has been considered by some as a contraindication forcardiover-
sion. We prospectively identified 183 patients with a diagnosis of atrial fib-
rillation who were admitted to the Beth Israel Hospital between June 1990
and January 1994, The study group ranged from 29 to 96 years in age, with
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Is Avoidance of Cardioversion in the Elderly
Warranted?
Noel G. Boyle, Joseph P. Kannam, Stephen K. Chan, Warren J. Manning. HaNard
Thorndike l.i1boratory, Beth Israel Hospital, Boston, MA
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